Detailed palaeomagnetic research performed in archaeological and paleontological sites in southern South America yielded a number of highly fluctuating paleosecular variation records with geomagnetic field excursion(s) during the Holocene. To assess this topic a variety of sections of recent sediments were sampled. In the case presented here they belong from diverse continental sedimentary sequences formed in coastal marine and cave's environments. Paleomagnetic samplings were performed in several deposits in San Blas Bay and Pali Aike areas, respectively located in the northern and southern parts of Argentinean Patagonia region. To collect samples, cylindrical plastic containers 2.5 cm long and 2 cm diameter were carefully pushed into the sections, overlying each other by about 50 percent. Their strike and dip were measured using a Brunton compass and inclinometer; they were consolidated with sodium silicate after removal and numbered from top to bottom. All samples were subjected to progressive AF demagnetization in steps of 3, 6, 9, 12, 15, 20, 25, 30, 40 and 60 mT in a 3-axis static degausser attached to a 2 G cryogenic magnetometer. Additional steps from 80 to 120 mT were used in some samples. Characteristic remnant magnetization was calculated using principal-components analysis, with the best-fitting line going to the origin in the Zijderveld diagrams. In general, maximum angular deviations were generally within low values. Some samples had univectorial behavior, while some showed two or three components. Most of the sections show normal and intermediate polarity directions far from the present GF, while reversed polarities were recorded at San Blas 2, La Serranita 1 and Punta Rubia 2 sites in San 
Introduction
For a long time, this region was subjected to a significant number of Cenozoic palaeomagnetic investigations (Ré et al., 2008) . Specific research on terminal Pleistocene and Holocene paleosecular variations records obtained at sedimentary lacustrine deposits in Argentina has been a topic since the early eighties (e.g., Creer et al., 1983; Gogorza et al., 1998 Gogorza et al., , 2000 Sinito & Nuñez, 1997; Sylwan, 1989; Valencio et al., 1985) . Detailed studies performed in archaeological and paleontological sites in Patagonia have yielded a number of results with stable and unstable records that showed intermediate and reverse geomagnetic field (GF) directions during the last ~11/10 ky, suggesting that GF excursion(s) occurred at different times through the Holocene (Nami, 1995a (Nami, , 1999a (Nami, , 2011 (Nami, , 2012 Nami & Sinito, 1991 , 1993 Nami et al., 2017; Sinito et al., 2001) . The possibility of an anomalous GF behavior during the more recent epoch seems to be an interesting palaeomagnetic subject, with important geomagnetic implications.
The identification and definition of geomagnetic excursions have several re- (Laj & Channell, 2007; Roberts, 2008) ; one of the main ones in its distinction is the recording of similar behavior of the GF feature in diverse types of materials, such as lava flows, lacustrine sediments, and continental sedimentary deposits. Specifically, results obtained from the latter ones must belong to several sites and preferably in different environments (Thouveny et al., 1985; Verosub & Banerjee, 1977; Watkins, 1972) . Hence, to assess this topic a variety of sections of recent sediments were sampled. Resulting from their study, this paper reports the results of a detailed palaeomagnetic research performed in archaeological and geological sections corresponding to Holocene deposits. They belong from diverse continental sedimentary sequences mainly formed in coastal marine and cave's environments. Paleomagnetic samplings were carried out in San Blas Bay and Pali Aike, which are areas located at the northern and southern portions of Argentine Patagonia, respectively.
Sampling Sites and Age of Deposits
To check results previously obtained, samplings were carried out in sections of fine sediments corresponding to the epoch under consideration. They were performed in the northern coast of Patagonia (Patagones Department) SE Buenos Aires province; also at the Gallegos-Chico River basin (Güer Aike Department), southern Santa Cruz province (Figure 1 ). Sampling sites were as follows: 1) San Blas 2 (SB2) (40˚33.39'S, 62˚14.35'W) is placed at San Blas village, Jabalí Island, in the Atlantic Ocean coast. The sampling (n = 36) was carried out in a section exposed on the entrance road to the village. It showed five stratigraphic levels; three of them are fine sediments (numbered I to III) while the other ones, are two gravel layers, named as I and II. Gravel I is located under the vegetation and gravel II of about 16 cm thick, is between 0.94 -1.10 m below the surface. Layer I is sandy brown pale sediment, II is a more compacted sandy gray level and III is reddish sand, located below gravel II. The samples were taken as follows: In level I (samples SB2 1 to SB2 18), level II (SB2 19 to SB2 26) and the upper portion of level III (SB2 27 to SB2 36). A sample of re-deposited shell coming from gravel II yielded an uncalibrated 14 C date of 9720 ± 220 years before present (BP) (LP-1006); other 14 C dates on gravel deposits from Jabalí Island yielded ages of ~5.3 ky BP (Trebino, 1987) . The gravel layer was probably formed at the time of the Holocene marine ingression that exhibited the maximum level between 6 and 5 ky BP in the eastern coast of South America in general (Pirazzolli, 1996) , particularly in the Buenos Aires province (Violante et al., 2001) .
2) Punta Rubia 2 (PR2) (40˚46.0'S, 62˚16.02'W) is situated on the Atlantic
Ocean shoreline at ~20 km south of SB2. Over the coastal cliff there are a number of archaeological shell mounds that were impacted by diverse natural process, mainly the wind erosion. There, a number of sites were sampled for paleomagnetic research; one of them is an eroded shell midden called here PR2. A test pit of 1 m 2 by 1 m depth was performed for archaeological purposes. It showed three stratigraphic levels: I was formed by sand, layer II is reddish brown (Nami, 1995b (Nami, , 1999b . Underlying the bedrock, the deposit of ~0.4 m has three layers: layer 1 is sheep dung, 2 is silt (Bayarski, pers.com), and 3 is mostly formed by ash charcoal product of human hearths. This layer contains a notably archaeological level with stone tools used by hunter-gatherers living in the area during the late Holocene (Bird, 1988; Nami, 1995b) . A conventional 14 C date obtained at 50 cm from the ash layer yielded a date of 1040 ± 50 uncalibrated years BP (Beta-124706). Twelve paleomagnetic samples in two section named CM1 (n = 6) and CM2 (n = 6) were made in layers 2 (samples 1 to 3) and 3
(samples 4 to 6).
5) Laguna Montecarlo (LMo) (51˚55'S, 69˚39'W) is a small temporary lagoon located at 2.5 km west from CM. To check the records obtained from archaeological sites from the region, a 1 m 2 trial pit by 0.9 m depth was made in center of the lagoon. Only one stratum of a uniform grayish green clay was sampled (n = 23) up to 52 cm depth. The Holocene age of the deposit may be suggested because these sort of small lagoons have been regionally formed after the post glacial times (Grondona, 1975 (Nami, 1999a) . Two palaeomagnetic samplings were performed in two parts of the site with different sedimentary deposits; one in the front part and the other in the inner portion. In this paper, is reported only the preliminary results obtained in the cores (n = 5) taken from a ~30 cm sand level deposit located in the frontal part.
Paleomagnetic Study Sampling, Methods, and Results
With exception of LS1 that the sampling was horizontally performed, all samplings were done in vertical form from the top to the base of the sedimentary deposits ( Figure 2 (e)). Samples were collected using 2.5 cm long and 2 cm diameter plastic containers carefully pushed into the sediments and overlying the next one about 50% each. Their orientation was measured using a Brunton compass; they were consolidated with sodium silicate once removed and finally, numerated from the top to the bottom. In some cases samples were not taken near the surface because the sediments were unconsolidated and they may have been disturbed by recent events, such as animal and/or human trampling (PR2, CM), the upper part might be disturbed by roots (SB2) or, because the presence of pebbles and rocks (CS).
All samples were subjected to progressive AF demagnetization in steps of 3, 6, 9, 12, 15, 20, 25, 30, 40 and 60 mT in a 3-axis static degausser, attached to a 2G cryogenic magnetometer and subsequently measured with the magnetometer.
Additional steps of 80, 100 and 120 mT were used in some samples. Characteristic remanent magnetization (ChRM) was calculated using Principal Components Analysis (PCA). The inherent scatter in directions was measure using the Maximum Angular Deviation (MAD) (Kirschvink, 1980) . As depicted in between samples PR2 18 and PR2 28. The stereoplots depicted in Figure 9 shows that the totality of the samples horizontally taken at LS1 recorded reverse magnetization directions dated at ~5.3 ky BP during the middle Holocene.
In LMo a significant but gently westward shift in declination (over 90˚) and less conspicuous shallowing of the inclination can be observed (Figure 12(a) ). (Figure 14) . Particularly, the PR2 VGPs coincides with the ones calculated for PA11 and Las Buitreras sites, respectively located in NW and SE Patagonia (Nami, 1999b or to excursional fields seem to follow a geographical pattern that shows a non uniform distribution in longitude (Mena & Nami, 2002; Nami & Mena, 2010) , those ones in the southern hemisphere are located in South America, South Africa, Australasia and Antarctica. These positions agree remarkably well with VGPs observed in previous paleomagnetic studies performed on Latest Pleistocene and Holocene sections from the southern cone of South America (Nami, 1999a (Nami, , 2006 (Nami, , 2008 (Nami, , 2011 (Nami, , 2012 Nami et al., 2017) . Remarkably is that this dis- (Laj & Channell, 2007) . Is also remarkably, the agreement of VGPs located in southern Africa with the VGPs calculated for the Late Pleistocene excursion identified in several parts of Argentina and dated at ~26 -30 ky BP (Orgeira et al., 1990 (Orgeira et al., , 1996 Vizán & Azcuy, 2010) . Besides, the location of transitional VGPs in Africa and Australasia were observed in several records from different periods of the Earth history (e.g., Coe & Glen, 2004; Creer & Ispir, 1970; Gurarii, 2005; Herrero-Bervera & Coe, 1999; Hoffman & Singer, 2004; Ohno et al., 2008) .
Discussion
In conclusions of the investigations described above, new data obtained at sedi- (Nami, 1994 (Nami, , 1995a (Nami, , 1999a (Nami, , 2012 Nami & Sinito, 1995) .
As previously was noted by Nami (2012) , in some areas of the southern cone of South America, during at least the last ~11 -10 ky BP, the GF might have Nami, 2006 Nami, , 2012 . These kind of anomalous records were also observed in several parts of the Earth (Burakow & Nachasova, 1990; Clark & Kennett, 1973; Dergachev et al., 2004; Guskova et al., 2008; Kochegura & Pisarevsky, 1994; Lund et al., 2007 Lund et al., , 2008 Nami, 1999c Nami, , 2012 Nami, , 2015 Nami et al. 2016 Nami et al. , 2019 Noël, 1975 Noël, , 1977 Noël & Tarling, 1975; Pospelova, 1981 Pospelova, , 1990 Ransom, 1973; Raspopov et al., 2003; Urrutia Fucugauchi et al., 1995; Ortega-Guerrero & Urrutia Fucugauchi, 1997; Vitorello & Van der Voo, 1977; Woolin et al., 1971; Zhu et al., 1998; Wiegank et al., 1990) . Hence, the hypothesis of the global excursional state of the Holocene GF with not coetaneous intermediate and reverse directions was proposed (Nami, 1999c) . The records informed in this paper, suort this idea. Be- During the last 780 ky BP, the Brunhes Chron showed that the GF polarity has been "normal" as it is now. However, there have been a number of occasions when the GF either briefly reverse or behaves anomalously. In other words, this normal polarity has been interrupted by significant departures from the dipole field configuration (Lund et al., 2001; Tarling, 1983; Thouveny & Creer, 1992) . These kinds of departures are considerably larger than those seen in secular variations observed during historical times, and sometimes even attain oosite polarity, originating GF excursions. They are short intervals of anomalous field directions that occur within a broader interval of "stable" normal or reversed magnetic polarity. While certain excursions may have regional or continental scale; other ones show a global existence (Bogue & Merril, 1992; Merrill & McFadden, 1994; Laj & Channell, 2007; Roberts, 2008) . Chalco lake lacustrine declination record shows a pronounced swing at ~5 ky BP. Also, the Red Rock site in California (USA) yielded intermediate and reverse
polarity positions also at ~5 ky BP (Nami, 1999c) . In Asia, Chinese fresh-water sediments from Beijing yielded an excursion occurring between 5060 and 4860 ± 90 years BP (Zhu et al., 1998) and besides, several cores from the Barents sea sediments yielded records of the Solovki excursion dated at 4.5 -7.5 ky BP (Guskova et al., 2008) . As previously described, the Southern Cone of South America 22 sections (12 located in Patagonia), showed anomalous intermediate (Nami, 1999a (Nami, , 2012 and reverse directions that remarkably agree with the above mentioned chronologies (Table 3) .
Conclusion
In conclusion, paleomagnetic studies carried out at different sites belonging (Laj & Channell, 2007; Roberts, 2008) that might have occurred in the Middle Holocene. According to Nami (2012) , during about the last 11/10 ka BP, the normal polarity of the Earth's magnetic field has been interrupted by several short-lived reversed polarity events. In this scenario, the observed Middle Holocene excursion might be another short-term manifestation of this process. Finally, if the presented paleomagnetic features are true GMF behavior, the remarkably PSV record can serve to correlate regional stratigraphies, and to determine relative and absolute chronologies (e.g., Tarling, 1983; Barendrest, 1984) . Besides, if the anomalous directions represent excursions (cf. Nami et al. 2016 ), they may be also used as dating devices (Tarling, 1983; Barendrest, 1984; Parkes, 1986; Herz & Garrison, 1998; Merrill & McFadden, 2005) , becoming excellent magnetostratigraphic markers for the time-span covered by the paleomagnetic record of the sites presented in this paper.
